New digital technologies have a potential to bypass traditional forms of labour organization. We summarize the academic and trade union literature on the potential of new digital technologies for trade unions. Building on the literature of the social construction of technology and democracy at work we present the concept of the technology-supported construction of the social sphere. A review of digital technologies allows us to identify the potential innovator role of trade unions and work councils in digital forms of employee participation. Digital technologies are an important way to attract younger generations of trade union members. For experienced members, bridging the digital divide becomes a vital issue, too. Finally, we highlight the active interplay and mutually reinforcing effect of online and offline communication in networking.
Introduction
In this paper, we focus on the potentials that digital technologies offer to trade unions and works councils. Digital technologies range from hardware devices like smartphones and internet connected computers to networking software like social media, conference calling or elaborated voting systems.
Many non-governmental organizations demonstrate already how to make use of digital technologies to organize movements and to stay in touch with members and the broader public by pro-active use of digital strategies. In view of declining trade union membership in the private sector in the U.S., albeit near stable membership in the public sector and an aging union membership challenge [1] , How to cite this paper: Schoemann [2] . Choosing and adopting specific carefully selected and tested applications and software, which suit union purposes, becomes an issue of strategic importance. Examples of digital technologies consist in new forms to better organize protests, improve decision-making or additional ways of keeping in touch with a more diverse membership. Shorter reaction times and more inclusive decision-making through digital technologies constitute an additional advantage.
In the early ages of digital technology, many people were afraid that printed forms of communication would soon disappear. Today we know that both forms of content provision co-exist. The same holds true for the use of digital technologies in organizing and supporting labour movements. Online and offline forms of organizing, voting and campaigning largely co-exist. As digital innovations found their way into our workplaces, homes, pockets and mind-sets [3] , we want to stress the chances that prevail in actively shaping the adaptation of new technologies. Digital technologies play the role of a facilitator, but not a goal in itself [4] .
Increasing democracy at work [5] or ensuring citizenship at work [6] are such ambitious goals. Some of the new digital technologies we present in this paper have already demonstrated their potential to support these ambitious goals in a very specific manner. New digital technologies should contribute in a precisely defined, potentially even measurable form, to the overriding goal to support organizations and members of the union movement. Despite the potential to weaken collective action and industrial relations ( [3] , p. 51), several items speak in favor of embracing digital technologies like possibilities for more autonomous work, new forms of collaboration and more "agile" organizations.
Efforts to improve democracy at work in operational terms on the shop floor can mean to make use of electronic forms of voting in order to allow for broader participation of workers who might be on leave, work part-time or do not devote a lot of time to deal with registering to vote or information handling. Digital applications that try to improve exactly those procedures are of importance in this area. Union representatives just as much as politicians in more direct forms of political participation can make use of advances in new digital technologies [7] .
We present a short overview of the relevant literature in this field and shall discuss the potential to apply those concepts of new technologies' usefulness for the trade union movement. The role of new technologies for unions is evident in community organizing [8] or the supporting potential of digital technologies in organizing highly mobile transnational workers, for example in the construction sector [9] .
Ever since the introduction of the concept of the digital divide [10] , it is obvious that we have to guard against the risk of deepening rather than bridging the digital divide with the use of continuously advancing new digital technolo- 
Mechanisms of Employee Participation and Agenda Setting
The issue of employee representation has received ample coverage in the whole industrial relations as well as human resource management literature. We take a short cut on this literature by looking at recent future-oriented contributions to the field [11] . With emphasis on the sustainable company, the contributions in this reader share the perspective to develop current modes of participation and governance. The chapter by Gospel ([12] , p. 70) states in a nuanced way "that worker representation in decision-making does not hinder efficiency, but instead probably enhances it". Building on this statement, we propose to make use of modern information and communication technologies to a fuller extent to strengthen the participation of employees in form of voicing matters and preparation or participation in decision-making. The paper follows Gospel ([12] , p. 59) in taking a "big brush" which means we use the terms worker or employee representation and participation interchangeably. We combine concepts of employee voice, involvement, engagement, empowerment as forms of industrial democracy or citizenship at work as variations of the same underlying theme.
Varieties of Employee Participation
Following the broad range of definitions of worker participation as succinctly exposed by Gospel [12] we shall summarize and combine some of the mechanism in order to expose more clearly the potential contribution of new digital technologies to these mechanisms. In analogy to the differentiation of direct and indirect democracy, there exist direct and indirect forms of employee representation. Employees participate directly or through a designated or elected representative, i.e. indirectly. Participation may also be exclusive for union members only or inclusive on behalf of all employees. Crossing these two dimensions yields a two by two table (Figure 1 ) which reflects the scope of a broad view of employee participation.
Inside Figure 1 , the number of employees involved in the day-to-day decision-making is shown. It ranges from few persons in case of indirect, exclusive participation to many more for both categories of direct, but exclusive as well as The arrows in Figure 1 indicate the feasible enlargement of participation in our view i.e. from involvement of few to many. The jump from involvement of few towards involvement of all has been tricky in most instances known to us so far. Probably a careful assessment of such democratic efforts to involve all seems extraordinarily hard to sustain over a longer period of time. The step from the few to many entails the need to increase professionalism, use of digital technologies, efficiency and knowledge management aspects of the participation process and experiences. Additionally, the form of co-existence of involving all and work councils changing roles is then in need of a re-balancing or complete re-definition.
The same applies to the role of management and flat hierarchical decision In this realm of models, mechanisms or "requisite varieties" of worker representation we need to mention the more hierarchical forms, which distinguish levels like information of workers by management, consultation, negotiation, joint decision-making and ultimately board level representation. For the impact of information technologies and social media as part of this, the distinction into 
Digital Agenda Setting
Not only the European Commission adopted a digital agenda recently [13] , but also most Member States have intensified their efforts to advance the use of digital technologies in many fields of application. A systematic review and a list of initiatives are presented by Degryse [3] . Therefore, we concentrate on the relevance for trade unions themselves in this paper. Originally, most studies referring to digital technology focused mainly on the further development of the digital technology itself. Only recently, we witness a reified interest in studies on consequences of the use of digital technology for businesses, employees and consumers. Particularly the new wave of artificial intelligence applications with research projects and tests like emotion recognition by robots through voice or facial expression interpretation are hotly debated topics in the press and other media, but also among social scientists, lawyers, politicians, trade unionists, civil society representatives and engineers.
It is probably about time for unions also to embark on their own digital agenda. According to the dominant type of employee participation presented above such an agenda setting ideally follows principles of good practice strategic policy making. First, there are the substantive topics, for example providing a secured digital server for members or supporting access to "unionbook" for internet use and access [14] . These challenges were recently reiterated by various reports from think tanks (e.g. Arbeiterkammer, [15] , p. 31; [16] ).
Throughout the development of digital technologies, which we define as the combination of information and communication technologies, the notion of the digital divide accompanied the progress in the field. Originally, the digital divide [10] described the structural differences between users and non-users of digital technologies. However, by now there are several new dimensions added to this divide and they comprise for example a difference between rural and urban areas in terms of simple technical access, but also the different competence levels with which users make use of internet technology in problem-solving [17] . ogy is put to, which determines positive outcomes in terms of gaining degrees of freedom in human action or restricting freedom [4] . Among the good practice of agenda setting in the union domain is the document of the Arbeiterkammer [15] from Vienna on digital change, albeit the detailed agenda setting still awaits focusing and concrete steps for implementation.
Improving Mobilization and Accountability through Digital Technologies
The second, more theory driven, motivation for this paper stems from the concern of how to ensure good democratic practices in voting systems and likely The analysis by Fox and Shotts [18] shows that for voters it is more beneficial if legislators have only restricted possibilities to delegate preparation of legislation to bureaucrats or experts. From a non-union case study [21] we learned that even in sensitive cases The case study shows to some extent the potential to overcome the "digital divide" [10] as in the case study of a firm in the manufacturing industry of a multinational employer with production plants in several countries it is mostly blue collar workers that are concerned. Here we assume that enterprises, as in most production plants, do not provide internet access to employees in manufacturing or production line jobs while on duty. In fact, some firms make considerable efforts to suppress access even to make private phone calls from mobile phones.
An employee's own internet access is likely to be available in such instances and The recent application to establishment data of the exit-voice concept [26] shows that the introduction of a works council is the more likely the higher the 
Fostering Engagement-The Potential of Liquid Democracy within Firms and Unions
The recommendations by Whittington and Galpin [27] The evolution of concepts of "Liquid Feedback" or "Liquid Democracy" [29] has been closely followed by political parties and other democratic or representative organizations (e.g. employer organizations in Germany, see for example Of a similar kind is the "Loomio" experience. The cooperative social enterprise "Loomio" introduced an online tool for collaborative decision-making. It is used by many people and in more than 20 countries. The areas of application with trade union relevance have been limited so far to an example related to the health and safety field. As for the other technological advances, a more thorough evaluation of the experience remains to be done. The web-based information on the application of the tool at least seems promising These are some forward-looking solutions to advance basic democratic principles and procedures. However, this paper provides only appetizers rather than thorough evaluations of these tools. In order to avoid that unions are at the risk of being "short-circuited" by new movements the development of an own internal digital agenda is of high importance. Discussing the zero marginal cost society by Rifkin [32] is a necessary starting point. The efforts of the "Arbeiterkammer" [15] to strategically tackle digital change with a broad encompassing approach is a much more detailed compendium of next steps.
Examples of Unions' Adoption of IT Solutions
The first issue that requires attention is data protection. In order to counter concerns about lack of privacy and use of information by non-authorized persons or institutions each application has to provide information on suitable certification to stick to the best available and most recent standards. Until recently, these standards were largely set by a country well beyond the insufficient but still commonly used recourse to the much criticized and outdated EU Directive European data users will be implemented. Currently there is an individual country-specific data protection scheme applied for each European country.
In pursuing a sampling strategy of trade union press across Europe based on a document from the European trade union institute [34] we were able to identify Another limitation is the unsystematic access to information about the drivers of and barriers to adoption of digital technologies. Of special interest is the age distribution of union membership compared to the users of digital technologies.
In order to narrow the suspected gap between the two age distributions should be a promising field of research. Additionally a more precise analysis of each digital technology case by case should allow to be more specific in propositions for new digital tools for the trade union movement.
Conclusions
Social Media are a digital technology that facilitates networking and organizing for the trade union movement. However, social media are only a part of the full potential of IT-technology to help prepare, mobilize and organize industrial action as well as collective decision-making. Across the full range of the spectrum of what constitutes employee participation from the matrix view of it (compare with Figure 1 ) to the ladder or hierarchical perspective (compare with Figure 2 ), all of these variations of the same theme have ample scope to be supported by new digital technologies in a productive, more efficient and more democratic way.
Digital technologies have the potential to take broader grass-roots-based-initiatives into account. They can move direct democracy elements from the level Open Journal of Social Sciences of the few to many, if not all (compare with Figure 1 ). This potential of digital technologies appears to us the way forward to broaden traditional memberships and to facilitate the work of union representatives and the many voluntary initiatives. These tools facilitate the work of the numerous volunteering persons on the shop floor. The aim to be an attractive "good practice" organization for young generations of labour market entrants is additionally boosted with an up-to-date embracing of new digital technologies.
Doodle polls for meeting planning (https://doodle.com/free-poll), Adobe Connect (https://www.adobe.com/products/adobeconnect.html), Cisco WebEx (https://www.webex.com/) for video conferencing to reduce commuting time for meetings and coordination, Skype Calls or joint project canvases (https://www.projectplace.com/) to mention just a few tools. All these tools are by now common tools in some professional worlds as well as volunteering organizations, NGOs or in leisure activities. We witness the enlargement of the traditional space of office software by many new digital tools. We have been getting used to a lot of software in professional and private areas of our social life.
These tools will continue to grow and particularly younger generations of so-called digital natives, but also more and more experienced workers will grow into using these tools. It is more the question of whether we do it as frontrunner or laggard. Do we support our members in these efforts with competent advice and through trade union education institutions or do we leave our members to make their own experiences in this important field?
Unions could support their members in bridging the digital divide through services and peer learning ( [35] , p. 39). For this to become a more realistic scenario, we have to collect more systematically the best practice from within the trade union movement across countries and not limited to national boundaries. Singular good practice like the French initiative called "T3R1" (https://syndicoop.fr/) short for "terrain", a network of cooperatives supporting union activities in the digital provision of services with ICT-technologies are a promising move in the right direction [2] .
The new "privacy shield" [33] allows for more far reaching and effective pro- With this provision in place, social media, web-based applications for meeting, information exchange and elaborated voting systems are ready to support
